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ABSTRACT

Introduction: The purpose of this study was to compare the oral 
health status and its effect on the oral health-related quality of life 
(OHRQoL) of hospitalized and nonhospitalized elderly patients 
in a single community. The null hypothesis for the study states 
that there is no difference in the oral health status and OHRQoL 
between hospitalized and nonhospitalized elderly patients.

Materials and methods: This study was conducted at the King 
Khalid Hospital and College of Dentistry, King Saud University, 
Riyadh, Kingdom of Saudi Arabia. A total of 99 (43 – hospitalized 
and 56 – nonhospitalized) geriatric patients participated in this 
study. Oral health-related quality of life was estimated using the 
geriatric oral health assessment index questionnaire. Decayed, 
missing, and filled teeth (DMFT) index and plaque index were 
used to assess the oral health status of the study participants.

Results: The mean age of the study participants was 68.2 years; 
17.2% were females and 82.8% were males. There was no 
significant difference between hospitalized and nonhospitalized 
patients in OHRQoL and DMFT index. However, the oral hygiene 
status was better among nonhospitalized patients as compared 
with hospitalized patients.

Conclusion: There was a significant difference in the oral 
hygiene status between hospitalized and nonhospitalized 
geriatric patients.

Clinical significance: Caregivers must be sensitized to the 
importance of oral health for the elderly population, and oral 
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INTRODUCTION

The concept of health-related quality of life (HRQoL) can 
be understood as a multidimensional concept that aims 
to explain the psychological (emotional and mental), 
physical, social, and general aspects of daily living from a 
person’s point of view. The term oral HRQoL (OHRQoL) 
describes the oral health-related well-being and satisfac-
tion in regard to the former dimensions.1 Three related 
and equally valuable approaches are derived from oral 
health-related quality of life (OHRQoL): The oral cavity 
as the outcome, the impacts of the oral cavity on the rest 
of the body, and the effects of systemic health and HRQoL 
on the oral cavity.2 In regard to systemic health-related 
issues, the risk of systemic diseases increases due to poor 
oral health.3,4 Similarly, inflammation of the oral cavity 
may lead to cardiac, respiratory, or endocrine problems.5 
In a longitudinal study of more than 600 individuals with 
periodontal disease and diabetes, the risk of death from 
diabetic nephropathy and ischemic heart disease is 3.2% 
times greater than in those without periodontal disease.6

In 2011, 2.5% of Saudi population are elderly (65 years 
or more), and by 2016, this figure is expected to reach 2.7%.7 
Further, it is a common phenomenon in Saudi Arabia that 
most elderly suffer from several chronic diseases, many 
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of them have physical limitations, and almost all require 
medications. Furthermore, at around 50 years of age, 
immune responses begin to decline due to immunosenes-
cence.8,9 All such factors increase the risk of oral disease.10,11

It is important for hospitalized patients to maintain 
good oral health to improve QoL.12,13 This is especially 
crucial for medically compromised or hospitalized patients 
because the impact on them appears to be more severe.14-18  
Therefore, the present study was based on the following 
hypothesis:

Oral HRQoL in hospitalized elderly patients is 
impaired compared with nonhospitalized elderly  
patients – control group (CG).

This study aimed to:
•	 evaluate	oral	health	in	hospitalized	elderly	patients
•	 measure	QoL	in	hospitalized	elderly	patients
•	 examine	nonhospitalized	elderly	patients	in	the	out-

patient dental clinic.
Accordingly, the relationship (if any) between oral 

health status and QoL in hospitalized elderly patients was 
investigated and compared with that in nonhospitalized 
elderly patients.

MATERIALS AND METHODS

Inclusion Criteria

•	 Patients	admitted	to	the	hospital	for	at	least	1	week
•	 Geriatric	patients	aged	65	years	or	older	
•	 Cognitively	intact	and	able	to	communicate	patients.

Exclusion Criteria

•	 Geriatric	patients	<65	years
•	 Presence	of	communication	difficulties	or	psychiatric	

diseases.

Hospitalized Patients

A total of 43 patients admitted to King Khalid University 
Hospital participated in this study. They were divided 
into four groups as follows: I (11 patients), II (11 patients), 
III (11 patients), and IV (10 patients). Groups I and II were 
examined by examiner 1 and groups III and IV were 
examined by examiner 2. A random sample of 20 par-
ticipants were reexamined after 1 week to determine the 
examiner’s repeatability in scoring of decayed, missing, 
and filled teeth (DMFT).

Nonhospitalized Patients

Fifty six nonhospitalized elderly patients were recruited 
from the same community and examined at King Saud 
University Dental Clinics in Riyadh, Kingdom of Saudi 
Arabia. Detailed medical history was obtained through 
the use of a special form.

Ethical Considerations

This study was approved by the College of Dentistry 
Research Center Ethics Review Board, King Saud 
University.	Participants	were	requested	to	sign	a	consent	
form and had the right to resign from the research project 
at any stage of the investigation.

Clinical Dental Examination

Oral examination of hospitalized patients was undertaken 
at the bedside with a pen lamp, a disclosing agent, and a 
disposable examination tray (containing a mouth mirror, 
tweezers, dental explorer, and cotton rolls). The same 
examiners also examined nonhospitalized patients in a 
normally equipped dental unit at the university’s dental 
clinics under similar conditions. DMFT index was used 
to examine the dental condition of the patients, and caries 
was diagnosed for each tooth by visual inspection where 
only clear cavitations were included. Oral hygiene status 
was registered through the use of plaque index. This was 
then recorded for the buccal, lingual, mesial, and distal 
surfaces (including crowns and roots) of all teeth.

Questionnaire

The geriatric oral health assessment index (GOHAI) 
was used to measure OHRQoL. This 12-item question-
naire measures an individual’s perception of how oral 
health conditions affect certain functions. This includes 
the physical functions, such as trouble chewing, limited 
choice of food, and clarity of speaking; the psychologi-
cal functions, such as worrying about teeth problems, 
limited social contact, embarrassment from eating with 
others; and pain or discomfort from oral cavity, such as 
sensitivity to hot/cold/sweet/sour foods, use of pain 
relief drugs that cannot be swallowed comfortably. The 
response is given on a 5-point scale. The total score range 
is from 12 to 60, with a higher score representing a better 
OHRQoL.

Statistical Analysis

Patients’	data	were	saved	into	a	computer	file	and	then	
entered	in	the	program	Statistical	Package	for	the	Social	
Sciences	 for	 Windows	 (SPSS	 Version	 18,	 Chicago,	 IL,	
USA). The participants were divided into four groups 
according to age: 65 to 70, 71 to 75, 76 to 80, and more than 
80 and analyzed by analysis of variance test for signifi-
cant difference sin OHRQoL. The statistic analyses of the 
means and standard deviations, the difference between 
hospitalized and nonhospitalized patients, and the differ-
ence between gender and age groups in relation to dental 
data and GOHAI were performed by cross-tabulation, 
χ2	test,	and	t-test.	Pearson’s	correlation	was	used	to	test	
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the significance between DMFT and plaque index with 
GOHAI (a=.05).

RESULTS

Table 1 shows demographic data of the hospitalized and 
nonhospitalized patients. The mean age of the study par-
ticipants was 68.2 years; with 17.2% females and 82.8% 
males. Furthermore, 43.40% were illiterate and 56.60% 
were literate. Approximately 69.70% had not received 
health education regarding oral hygiene and 58.60% 
brushed their teeth only once a day (Table 2). Concerning 
the dental and oral conditions of the participants, 27.3% 
of the hospitalized patients had no prosthesis, whereas 
9.10% of nonhospitalized patients had no prosthesis 
(Table 3). Xerostomia was present in 36.4% of the hos-
pitalized patients and in 14.1% of the nonhospitalized 
patients (Table 4). All hospitalized and nonhospitalized 
patients reported moderate OHRQoL, with the mean total 
GOHAI scores of 28.95 and 28.45, respectively (Table 5).  
The total GOHAI score was 28.46 for the male par-
ticipants and 28.76 for the females (Table 6). The results 
showed was no statistically significant difference in 

GOHAI score between hospitalized and nonhospita- 
lized patients (p = 0.624) and between males and females 
(p = 0.931). Furthermore, there was no statistically signifi-
cant difference in the GOHAI score between age groups 
(Table 7). About 25.2% of hospitalized patients and 31.3% 
of nonhospitalized patients had four or more decayed 
teeth. The mean DMFT score was 22.26% in hospitalized 
patients, and 22.95% in nonhospitalized patients (Table 8),  
and 22.46% for males and 23.53% for females (Table 9)  
with no statistically significant differences between them. 
Regarding the number of missing teeth, 18.2% of the 
hospitalized patients and 23% of the nonhospitalized 
patients had fewer than eight pairs of occluding teeth. 
The mean plaque index score in hospitalized patients 
was 85.28%, which was significantly (p = 0.001) higher 
than that (63.36%) in nonhospitalized patients (Table 10). 
Furthermore, the mean plaque index score in male par-
ticipants was 70.66%, which was significantly (p = 0.001) 
lower than that (83.59%) in female participants (Table 11). 
The correlation of the OHRQoL to the DMFT and plaque 
index revealed that as DMFT increases, the GOHAI score 
increases (p = 0.003). As plaque index increased, the 
GOHAI score decreased (p = 0.000; Table 12).

Table 1: Demographic data of the participants (n = 99)

Demographic data
Gender

TotalMale Female
Hospitalized Count (% of total) 31 (31.30) 12 (12.10) 43 (43.40)
Nonhospitalized Count (% of total) 51 (51.50) 5 (5.10) 56 (56.60)

General literacy level
TotalIlliterate Literate

Hospitalized Count (% of total) 25 (25.30) 18 (18.20) 43 (43.40)
Nonhospitalized Count (% of total) 18 (18.20) 38 (38.40) 56 (56.60)

Do you practice any type of oral hygiene?
TotalYes No

Hospitalized Count (% of total) 32 (32.30) 11 (11.10) 43 (43.40)
Nonhospitalized Count (% of total) 47 (47.50) 9 (9.10) 56 (56.60)

Have you received health 
education regarding oral hygiene?

TotalYes No
Hospitalized Count (% of total) 15 (15.20) 28 (28.30) 43 (43.40)
Nonhospitalized Count (% of total) 15 (15.20) 41 (41.40) 56 (56.60)

When was the last time you visited a dentist?
Total<6 months 6 months and more

Hospitalized Count (% of total) 9 (9.10) 34 (34.30) 43 (43.40)
Nonhospitalized Count (% of total) 46 (46.50) 10 (10.10) 56 (56.60)

Table 2: Frequency of brushing

Frequency of brushing
TotalNever Once Twice Thrice or more

Hospitalized Count (% of total) 13 (13.10) 20 (20.20) 10 (10.10) 0 (0.00) 43 (43.40)
Nonhospitalized 8 (8.10) 38 (38.40) 5 (5.10) 5 (5.10) 56 (56.60)

Total Count (% of total) 21 (21.2) 58 (58.60) 15 (15.20) 5 (5.10) 99 (100.00)
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Table 3: Prosthetic status

Prosthetic type

Total
No 
prosthesis Bridge

More than 
one bridge

Partial 
denture

Both 
bridge(s) 
and partial 
denture(s)

Full 
removable 
denture

Hospitalized Count  
(% of total)

27 (27.30) 3 (3.00) 1 (1.00) 7 (7.10) 5 (5.10) 0 (0.00) 43 (43.40)

Nonhospitalized Count  
(% of total)

9 (9.10) 14 (14.10) 12 (12.10) 6 (6.10) 0 (0.00) 15 (15.20) 56 (56.60)

Total
Count  
(% of total) 36 (36.40) 17 (17.20) 13 (13.10) 13 (13.10) 5 (5.10) 15 (15.20)% 99 (100.00)

Table 4: Saliva examination

Saliva
TotalHealthy Xerostomia

Hospitalized Count (% of total) 7 (7.1) 36 (36.4) 43 (43.4)
Nonhospitalized Count (% of total) 42 (42.4) 14 (14.1) 56 (56.6)

Total Count (% of total) 49 (49.5) 50 (50.5) 99 (100.0)

Table 5: Geriatric oral health assessment index (GOHAI) score related to hospitalization

Hospitalization n Mean Standard deviation t-value Sig. (two-tailed)
GOHAI Hospitalized 43 28.9535 5.80211 0.492 0.624

Nonhospitalized 56 28.4464 4.45552

Table 6: Geriatric oral health assessment index (GOHAI) score related to gender

Gender n Mean Standard deviation   t-value Sig. (two-tailed)
GOHAI Male 82 28.6463 5.17442 −0.087 0.931

Female 17 28.7647 4.63046

Table 7: Comparison of geriatric oral health assessment index (GOHAI) scores between age groups

(I) Age of the resident (J) Age of the resident   Mean difference (I – J) Sig.
65–70 71–75 −4.13987 0.130

76–80 −2.58431 0.849
More than 80 −6.41765 0.348

71–75 65–70 4.13987 0.130
76–80 1.55556 0.973
More than 80 −2.27778 0.950

76–80 65–70 2.58431 0.849
71–75 −1.55556 0.973
More than 80 −3.83333 0.865

More than 80 65–70 6.41765 0.348
71–75 2.27778 0.950
76–80 3.83333 0.865

Table 8: Decayed, missing, and filled teeth (DMFT) related to hospitalization

Hospitalization n Mean Standard deviation   t-value Sig. (two-tailed)
DMFT Hospitalized 43 22.26 3.423 −0.866 0.388

Nonhospitalized 56 22.95 4.279

Table 9: Decayed, missing, and filled teeth (DMFT) related to gender

Gender n Mean Standard deviation   t-value Sig. (two-tailed)
DMFT Male 82 22.46 4.155 −1.419 0.164

Female 17 23.53 2.452
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Table 10: Plaque index related to hospitalization

Hospitalization n Mean Standard deviation t-value Sig. (two-tailed)
Plaque index Hospitalized 43 85.28 10.480 6.607 0.001

Nonhospitalized 56 63.36 21.761

Table 11: Plaque index related to gender

Gender n Mean Standard deviation   t-value Sig. (two-tailed)
Plaque index Male 82 70.66 21.648 −3.561 0.001

Female 17 83.59 11.270

Table 12: Correlation of GOHAI with DMFT  
and plaque index

  GOHAI
DMFT
 Pearson’s correlation   0.298(**)
 Sig. (two-tailed)   0.003
 n   99
Plaque index
 Pearson’s correlation – 0.389(**)
 Sig. (two-tailed)   0.000
 n   99
*Correlation is significant at the 0.05 level (two-tailed); **Correlation 
is significant at the 0.01 level (two-tailed). 

DISCUSSION

This study evaluated the oral health status and OHRQoL 
of hospitalized and nonhospitalized elderly patients. 
Pajukoski	et	al19 found that hospitalized elderly patients 
who had many concomitant diseases and used many 
drugs daily had worse dental health than nonhospi-
talized home-dwelling elderly patients. However, the 
present  results showed that OHRQoL in both hospital-
ized and nonhospitalized elderly patients are generally 
the same. Therefore, the tested hypothesis was rejected. 
Furthermore, DMFT did not statistically significantly 
differ between hospitalized and nonhospitalized patients. 
This could be because the time of hospitalization of the 
patient group included in this study was short (7–21 
days), which may not be enough for the DMFT to 
change Matthews et al20 revealed a high prevalence of 
untreated oral disease and DMFT in long-term care resi-
dents. However, contradictory results were reported by 
Schimmel et al.21 They examined  31 patients between 
18 and 85 days after hospitalization and 24 CG patients; 
they found patient group and CG presented no significant 
difference regarding age, gender, number of teeth, or 
number of occlusal units. Despite that, the plaque index 
was significantly different in the two groups. Hospitalized 
patients had poor oral hygiene, whereas nonhospitalized 
patients showed fair oral hygiene. This may be due to 
different factors. Hospitalized patients ignore the oral 
hygiene because they have more urgent and systemic 

health issues that attract their attention. Furthermore, 
some of them need assistance to maintain good oral 
hygiene. This is an indicator that the nursing staff require 
education on how to maintain good oral hygiene for such 
patients. The direct association of OHRQoL and DMFT 
index score was shown in this study in both hospitalized 
and nonhospitalized patients. It is pertinent to note that 
most of the participants have received removable partial 
dentures	 supported	 by	 dental	 implants.	 Placement	 of	
implants under the existing dental prostheses improves 
OHRQoL.22 Based on multiple comparisons of age groups, 
we found that age has no significant effect on OHRQoL, 
DMFT index, and plaque index in those patients. This 
study also indicated that moderate OHRQoL of geriatric 
patients with the physical functions of eating, trouble 
biting, and swallowing is rated in hospitalized patients as 
the poorest. Similarly, geriatric patients who have fewer 
than eight pairs of occluding teeth limit their choice of 
food, which may lead to poor nutrition as well as under-
mine their general health.23 Oral health was perceived 
by 28% (121) of the older people as not being important 
to life quality. However, the vast majority, i.e., 72% (313), 
claimed that their oral health status was important to 
their QoL in one way or another.24 Moreover, xerostomia  
may affect the OHRQoL as it hampers food chewing and 
swallowing. A previous study found that xerostomia not 
only worsened the sense of taste of food but also hindered 
word pronunciation.25 Many medications commonly 
taken by older people can affect saliva production and 
result in oral dryness. Effective monitoring of xerostomia 
is an important to decrease the risk for root caries. Tooth 
decay and periodontal conditions are the main reasons 
for tooth loss in older patients.26 Therefore, routine 
assessment of dental and periodontal conditions allows 
early detection and immediate treatment of oral health 
problems. Numerous studies have found that psycho-
logical factors, such as depression27 and social support28 
affect the OHRQoL of the community of older people. 
Incorporating these factors in the analysis may provide a 
better explanation for moderate OHRQoL in hospitalized 
and nonhospitalized patients.
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CONCLUSION

Within the limitations of this study, there is a significant 
impact of oral hygiene status on OHRQoL of the hospi-
talized patients, which requires education, motivation 
of caregivers, and routine screening for their oral health 
problems. Further studies are needed to identify the 
effects of specific systemic diseases on the OHRQoL.
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